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Similar expressions for  = 1; 3; 4 allow us to
deduce that we only need to evaluate the ac-






, as the lower components
are equal to the upper components multi-
plied by 1 or i. In doing so we can halve
the number of oating point multiplications
needed in the evaluation of D
w
, and also re-
duce intermediate memory usage. This trick
can be applied in any of the standard repre-




We now consider the case where there are
two sets of links, U

(x) for the naive Dirac op-
erator r= and U
0

(x) for the irrelevant Wilson
term (denoted by 
0
to indicate that it con-
tains only the links U
0
). In the case of a FLIC
action the irrelevant links are APE-smeared,
but what follows is perfectly general and does
not depend upon any particular relationship
between U and U
0


















































We can observe that our projectors do not
present themselves immediately as they did
before. At this point, compared to the stan-
dard Wilson action, we must perform four
times as many oating point multiplications,
two for the split links, and two for the loss of
































































































































































Immediately we see that the Wilson spin pro-
jection trick is simply a special case of the
split link trick where U = U
0
. The same sav-
ing in multiplications that we received in the
Wilson case applies here, so we have in prin-
ciple a factor of two compared to the Wilson
action because U
 
is not zero. In actuality,
eÆcient cache usage will reduce this to less
than a factor of two.
2
IV. THE FLIC FERMION ACTION






















































APE-smearing[7, 8, 9, 10] is carried out on the individual links in the irrelevant operators





























Here P denotes projection of the RHS of Eq.
(13) back to the SU(3) gauge group. That
is, each link is modied by replacing it with
a combination of itself and the surrounding
staples to give a set of \fat links". The
means by which one projects back to SU(3)











(x)) is maximal, where
X







(x). As the pro-
cess of APE-smearing removes short-distance
physics, it is preferable to only smear the ir-
relevant operators.
Here  is the smearing fraction and n
ape
is
the number of smearing sweeps (13) we per-
form. Finally, as in [1], we can perform tad-
pole or mean-eld improvement (MFI) [11]
to bring our links closer to unity. This con-
sists of updating each link with a division by














For completeness, we review a (well-
known) similar trick for the clover term that
exploits the structure of 

. In the evalua-
tion of the clover term, we note that in the











































































































halve the number of oating point multipli-
cations needed in the evaluation of the clover
term, further improving the computational
eÆciency of the FLIC action.
3
V. CONCLUSION
We have presented a generalised version
of the spin-projection trick which is applica-
ble to any split-link action. This allows us
to halve the number of oating-point multi-
plications the the evaluation of the action of
the links upon the fermion eld. We have
also recalled some symmetries of 

in the
chiral  matrix representation which allow us
to perform a similar cost reduction in the
evaluation of the clover term. The results
presented here reduce the cost of evaluating
the FLIC action to about twice that of the
standard Wilson action. The exact dierence
will vary depending upon the base architec-
ture, but on our architecture we have veried
that the cost of FLIC is almost exactly twice
that of the Wilson, including the cost of the
clover term. Additionally, the formulation of
the split link action in (9) allows groups who
have eÆcient code for the Wilson action to
simply implement eÆcient code for the FLIC
action. Given the benets of the FLIC ac-
tion [1, 2] we hope that this work encourages
groups to consider using the FLIC action for
their calculations.
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